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Background/Aims: The aims of this study were to evaluate 
whether doctors and nurses in a single hospital were at an 
increased risk of acquiring Helicobacter pylori infection in 
2011 and to identify risk factors for H. pylori seroprevalence. 
Methods: Nurses (n=362), doctors (n=110), health person- 
nel without patient contact (medical control, n=179), and 
nonhospital controls (n=359) responded to a questionnaire 
during a health check-up, which included questions on socio- 
economic status, education level, working years, and occu- 
pation in 2011. The prevalence of H. pylori was measured by 
serology. Results: The seroprevalence rate was 29.8% (nurs- 
es), 34.5% (doctors), 30.7% (medical control), and 52.9% 
(nonhospital control). Among younger subjects (<40 years of 
age), the nonhospital control had a higher seropositivity rate 
(48.1%) than nurses (29.2%), doctors (29.8%), and the medi- 
cal control (24.8%), which was not observable in subjects 
>40 years of age. The risk factors for H. pylori seroprevalence 
were not different for health and nonhealth personnel. A 
multivariate analysis indicated that seropositivity significantly 
increased with age, the province of residence, and a gastro- 
scopic finding of a peptic ulcer. Conclusions: The medical 
occupation was not associated with H. pylori infection. The 
seroprevalence of H. pylori in one hospital in 2011 was found 
to be 38.7%, most likely due to the improvement in socioeco- 
nomic status and hospital hygiene policy in Korea. (Gut Liver 
2013;7:648-654) 
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INTRODUCTION 

Helicobacter pylori is a spiral-shaped, gram-negative bac- 



terium that colonizes the gastric epithelium and causes three 
important upper gastrointestinal diseases: duodenal or gastric 
ulcers, gastric cancer, and gastric mucosa-associated lymphoid 
tissue lymphoma. 1 H. pylori infection is classified as a group I 
human carcinogen for gastric cancer by World Health Organi- 
zation in 1994. 2 

H. pylori is a fascinating enteric pathogen which is disap- 
pearing from many developed countries in the absence of any 
therapeutic or environmental strategy to reduce the prevalence 
of infection. While the prevalence of H. pylori remains high in 
the developing world but its incidence is decreasing in these 
countries. 3 As in the developed countries, some studies have 
shown that H. pylori is declining in Asia, especially in Japan, 4 
South Korea, 5 and China. 6 The seroprevalence of H. pylori in 
Korea was 66.9% in 1998, dropping to 59.6% in 2005 in two 
consecutive cross-sectional studies. The main effect of decrease 
in H. pylori seroprevalence was found to be associated with so- 
cial and economic developments. 

It is still uncertain how H. pylori is acquired and transmitted 
although feco-oral, oro-oral and gastro-oral transmission have 
been proposed. The likelihood of infection increases with low 
social status. Most H. pylori infection is acquired in childhood 
but it is possible that health personnel who are frequently ex- 
posed to patients have a higher risk of acquiring this infection 
than the general population. An increased occupational risk of 
H. pylori infection has been noted among gastroenterologists 
and their assistants, 7 with an odds ratio (OR) of 1.6 for H. pylori 
infection in doctors and 1.4 in assistants. 

The aims of this study were to determine whether different 
groups in a single hospital are at increased risk of acquiring H. 
pylori infection and it was compared to that of health check-up 
population as a nonhospital control group in 2011, and to find 
risk factors for H. pylori seroprevalence. 
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MATERIALS AND METHODS 

1. Study population 

Between September and December 2011, a cross-sectional 
study was carried out in 651 health personnel aged >20 years. H. 
pylori serology testing and gastroscopy were performed during 
their annual health check-up program. In the same period, 359 
health check-up subjects were enrolled from a health screen- 
ing center at Seoul National University Bundang Hospital as 
nonhospital control group who received the serology test of H. 
pylori as well as gastroscopy. The subjects who had history of H. 
pylori eradication or gastric operation were excluded from this 
study. All subjects (n=l,010) were asked to answer a question- 
naire under the supervision of a well-trained interviewer before 
gastroscopy. The questionnaire included questions regarding 
demographic data (age, gender, and residence), socioeconomic 
data (monthly income, education level), working years, smok- 
ing, alcohol drinking, gastrointestinal symptoms that persisted 
for at least 1 month within 3 years. Each subject was catego- 
rized according to their residence at the time of examination. 
Subjects were categorized into three education levels: low (mid- 
dle school graduates; education duration <9 years), middle (high 
school graduates or university dropouts; education duration 10 
to 12 years), and high (university graduates or graduates of a 
postgraduate course; education duration >13 years) and into 
4 working years of employment: <1 year, 1 to 5 years, 5 to 10 
years, and >10 years. Monthly family income was categorized 
into three groups: low income (<3,000 US dollars per month), 
middle income (3,000 to 10,000 US dollars per month), and 
high income (> 10,000 US dollars per month). Gastrointestinal 
symptoms consisted of indigestion, bloating, epigastric soreness, 
regurgitation, and heartburn. Standard gastroscopy was per- 
formed by an endoscopy expert who is blinded to the question- 
naire. In case of health personnel endoscopy was optional. The 
study protocol was approved by the Institutional Review Board 
of Seoul National University Bundang Hospital, and all of the 
participants gave their consent to participate in this study. 

2. Serology examination 

Serum was collected at entry and was assigned a serial num- 
ber and stored at -70°C until measurement of anti-ff. pylori 
immunoglobulin G (IgG). Anti-H. pylori IgG was determined 
qualitatively using an enzyme-linked immunosorbent assay 
(ELISA) (Genedia H. pylori ELISA; Green Cross Medical Science 
Corp., Eumseong, Korea). The Genedia kits use H. pylori anti- 
gens obtained from Korean H. pylori strains, and have sensitiv- 
ity and specificity of 97.8% and 92.0°/o for Korean adults. 8 The 
cutoff optical density (450 nm) used for H. pylori IgG was the 
mean value of a negative control plus 0.400, as described by the 
manufacturer. This test method was previously used in a na- 
tionwide Korean seroepidemiologic study of H. pylori infection 
in asymptomatic subjects. 5,9 



3. Statistical analysis 

Data analyses were performed using SPSS software version 
13.0 (SPSS Inc., Chicago, IL, USA). The Pearson chi-square test 
was used to examine the association between H. pylori infection 
and variables of interest, and p<0.05 was considered statistically 
significant. Multiple logistic regression modeling included H. 
pylori seropositivity as the dependent variable and all the other 
variables in this study as independent variables. The OR and 
95% confidence interval (CI) were presented for potential risk 
factors. 

RESULTS 

1. Seroprevalence of H. pylori infection 

This study included 651 health check-up health personnel 
(aged >20 years) and 359 health check-up subjects (nonhospital 
control) from health screening center. Of 1,010 subjects, the risk 
factors for H. pylori infection were investigated (Table 1). 

A 651 health personnel included three kinds of jobs: nurses 
(n=362; persons working in the wards, outpatient clinic, and 
special examination units), doctors (n=110; interns, residents, 
fellows, and professors), and medical control (n=179; office, 
administration, technical, and pharmacy part without patient 
contact). 

The overall seroprevalence of if. pylori was 38.7% (391 of 
1,010 subjects). The mean age of the total 1,010 subjects was 
36.9±11.4 (mean±SD) years. In case of 391 H. pyfori-positive 
subjects it was 40.6±12.1 years, which was significantly higher 
than that of H. pyJori-negative, 34.5±10.2 years (p<0.001). Age 
differed among four groups; nurses (29.9±5.6 years), doctors 
(32.6±6.5 years), medical control (32.6±7.6 years), and nonhos- 
pital control (47.5±10.7 years). In addition to age there were 
many differences among these four groups such as gender, resi- 
dence, family income, education levels, gastroscopic findings 
and H. pylori seropositivity (Table 1). Among younger subjects 
(<40 years), nonhospital control had a higher seropositivity rates 
(48.1%) than those of nurses (29.2%), doctors (29.8%), medical 
control (24.8%). However, among older subjects (>40 years), the 
difference disappeared. 

Among 651 subjects who were health personnel, there were 
significant differences in gender, residence, family income. 
However, seroprevalence of H. pylori in nurses and doctors did 
not differ from that in medical control subjects (29.8%, 34.5% 
vs 30.7%). 

2. Risk factors for H. pylori infection 

The risk factors of H. pylori seropositivity were investigated 
using univariate and multivariate analysis for all variables in 
total of 1,010 subjects (Table 2). Socioeconomic status (fam- 
ily monthly income, education level), demographic data (age, 
gender, and residence), gastroscopic findings were found to be 
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Table 1. Baseline Characteristics 



Factors without H. pylori 
eradication history 


Nurses In — 3691 


Doctors 
(n=110) 


Medical 
control (n=179) 


Nonhospital 
control (n=359) 


Total fn-1 0101 


n_\ra 1 1 1 p 

VJ V til 


Age,yr 












<0.001 


Mean±SD 


29.9±5.6 


32.6±6.5 


32.6±7.6 


47.5±10.7 


36.9±11.4 




<40 


342/362 (94.5) 


94/110 (85.5) 


149/179 (83.2) 


77/359 (21.4) 


662/1,010(65.5) 




>40 


20/362 (5.5) 


16/110 (14.5) 


30/179 (16.8) 


282/359 (78.6) 


348/1,010 (34.5) 




Gender 












<0.001 


Male 


7/362 (1.9) 


54/110 (49.1) 


82/179 (45.8) 


193/359 (53.8) 


336/1,010 (33.3) 




Female 


355/362 (98.1) 


56/110 (50.9) 


97/179 (54.2) 


166/359 (46.2) 


674/1,010 (66.7) 




Residence 












<0.001 


Seoul 


41/362 (11.3) 


69/110 (62.7) 


36/179 (20.1) 


45/354 (12.7) 


191/1,005 (19.0) 




Province 


321/362 (88.7) 


41/110 (37.3) 


143/179 (79.9) 


309/354 (87.3) 


814/1,005 (81.0) 




Working years 












0.476 


<1 


33/362 (9.1) 


13/110 (11.8) 


21/179 (11.7) 


- 


67/1,010 (10.3) 




1-5 


149/362 (41.2) 


44/110 (40.0) 


67/179 (37.4) 


- 


260/1,010 (39.9) 




5-10 


84/362 (23.2) 


27/110 (24.5) 


54/179 (30.2) 


- 


165/1,010 (25.3) 




>10 


96/362 (26.5) 


26/110 (23.6) 


37/179 (20.7) 


- 


159/1,010(24.4) 




Family income, $ 












<0.001 


Low (<3,000) 


124/362 (34.3) 


12/110 (10.9) 


46/179 (25.7) 


42/355 (11.8) 


224/1,006 (22.3) 




Middle (3,000-10,000) 


208/362 (57.5) 


62/110 (56.4) 


120/179 (67.0) 


250/355 (70.4) 


640/1,006 (63.6) 




High (> 10,000) 


30/362 (8.3) 


36/110 (32.7) 


13/179 (7.3) 


63/355 (17.7) 


142/1,006 (14.1) 




Education level, yr 












<0.001 


Low (<9) 


0 


0 


0 


16/354 (4.5) 


16/1,005 (1.6) 




Middle (10-12) 


0 


0 


2/179 (1.1) 


80/354 (22.6) 


82/1,005 (8.2) 




High (>13) 


362/362 (100.0) 


110/110 (100.0) 


177/179 (98.9) 


258/354 (72.9) 


907/1,005 (90.2) 




Gastroscopic findings 












<0.001 


Normal 


35/77 (45.5) 


8/15 (53.3) 


18/46 (39.1) 


60/359 (16.7) 


121/497 (24.3) 




Gastritis 


36/77 (46.8) 


5/15 (33.3) 


28/46 (60.9) 


277/359 (77.2) 


346/497 (69.7) 




Peptic ulcer 


6/77 (7.8) 


2/15 (13.3) 


0 


22/359 (6.1) 


30/497 (6.0) 




H. pylori seropositivity 


108/362 (29.8) 


38/110 (34.5) 


55/179 (30.7) 


190/359 (52.9) 


391/1,010(38.7) 


<0.001 



Data are presented as number (°/o). 

SD, standard deviation; H. pylori, Helicobacter pylori. 



risk factors for seropositivity by univariate analysis (Table 2). 
Logistic regression modeling of all subjects revealed significant 
associations with age (age >40 years) OR, 1.98 (95% CI, 1.47 to 
2.66); residence (province) OR, 1.42 (95°/o CI, 1.09 to 2.00); and 
gastroscopic findings (peptic ulcer group) OR, 2.05 (95°/o CI, 1.04 
to 4.06) (Table 2). 

Logistic regression analysis for all variables in 651 health 
personnel showed similar results (Table 3). According to gastro- 
scopic findings, the risk for H. pylori infection was higher in the 
peptic ulcer group OR, 5.85 (95% CI, 1.86 to 18.32) than in nor- 
mal or gastritis group. H. pylori seroprevalence was significantly 
higher among hospital working years >10 years subjects OR, 1.95 
(95o/o CI, 1.29 to 2.95). 



DISCUSSION 

The present cross-sectional analysis of H. pylori infection at 
a single institution shows the seroprevalence and the risk fac- 
tors for H. pylori infection of health personnel and Korean adult 
population who received survey during annual health check-up. 
Unexpectedly the seroprevalence to H. pylori did not differ sig- 
nificantly within health personnel. Neither the patient contact 
affected the risk of infection with H. pylori. 

Age is strongly related to H. pylori infection 10 and the preva- 
lence of infection in this study also increased with age. The 
association between age and H. pylori seropositivity may be 
caused by two different mechanisms: an age effect (a longer 
life increases the chance to acquire infection) or a cohort effect 
(the risk for infection was higher in childhood)." The likeliest 
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Table 2. Risk Factors of Helicobacter pylori Seropositivity in 1,010 Subjects without a History of H. pylori Eradication 



Factor 

Age,yr 

<40 

>40 
Residence 

Seoul 

Province 
Gastroscopic findings 

Normal or gastritis 

Peptic ulcer 
Gender 

Female 

Male 
Education level 

Middle or high 

Low 
Family income 

Middle or low 

High 
Occupation 

Control 

Nurses or doctors 



H. pylori (- 
(n=619) 



460/619 (74.3) 
159/619 (25.7) 

131/616 (21.3) 
485/616 (78.7) 

244/257 (94.9) 
13/257 (5.1) 

430/619 (69.5) 
189/619 (30.5) 

611/618 (98.9) 
7/618 (1.1) 

537/618 (86.9) 
81/618 (13.1) 

293/619 (47.3) 
326/619 (52.7) 



H. pylori (-\ 
(n=391) 



202/391 (51.7) 
189/391 (48.3) 

60/507 (15.4) 
329/507 (84.6) 

223/240 (92.9) 
17/240 (7.1) 

244/391 (62.4) 
147/391 (37.6) 

377/387 (97.4) 
10/387 (2.6) 

327/388 (84.3) 
61/388 (15.7) 

245/391 (62.7) 
146/391 (37.3) 



Univariate analysis 
OR (95% CI) p-value 



1 



2.30 (1.82-2.90) <0.001 



1 

1.51 (1.12-2.05) 



1 

1.23 (0.96-1.58) 



1 

1.89 (1.23-2.90) 



1 

1.38 (1.01-1.89) 



0.007 



1 



1.82 (1.00-3.29) <0.001 



0.024 



0.003 



0.039 



0.55 (0.43-0.70) <0.001 



Multivariate analysis 
OR (950/0 CI) p-value 

1 

1.98 (1.47-2.66) <0.001 



1 

1.42 (1.09-2.00) 



1 

2.05 (1.04-4.06) 



0.004 



0.03 



Data are presented as number (°/o). Missing values were not included. 
OR, odds ratio; CI, confidence interval. 



explanation is a birth cohort effect. 1213 By age 29 years, the se- 
roprevalence was 25.9%, and this low prevalence in early life is 
more typical of developed countries than developing countries. 
The younger age category (<40 years) showed the higher sero- 
prevalence (48.1%) in nonhospital control compared with those 
of health personnel: nurses 29.2%, doctors 29.8%, and medical 
control 24.8%, while the older age category (>40 years) showed 
the similar higher seroprevalence (54.3%) in nonhospital con- 
trol; nurses 40.0%, doctors 62.5%, medical control 60.0%. These 
results seems to be that patient contact might not affect on the 
seroprevalence of H. pylori, which is different from the previous 
report. 7 

The importance of low socioeconomic status on the H. pylori 
seropositivity has been demonstrated in a few population-based 
studies. 14 " 16 A recent study from Australia also showed that H. 
pylori infection is more common among those living in socio- 
economically disadvantaged areas or who were born overseas. 16 
In another Korean study, white collar workers had a lower risk 
of H. pylori infection. In a study in 588 employees of the Sub- 
way Corporation in Seoul, white collar workers were 44.6% 
(n=203) in H. pyiori-positive compared with 57.9% (n=77) in 
the H. pyfori-negative group. 17 



Conflicting data have been reported on occupational risk in 
health personnel for H. pylori infection. 7 ' 1819 One longitudinal 
study in Greece found that nurses had a significantly higher 
risk of infection compared with doctors and medical controls." 
Peters et al. 7 also reported the occupational risk of H. pylori 
infection among gastroenterologists and their assistants. When 
the studies were stratified by nonhospital controls, analysis 
showed significant risks for doctors (OR, 1.39) and for nurses (OR, 
1.37), whereas medical controls were not at elevated risk. That 
is, the risk of H. pylori infection was different within the health 
personnel in that those who are exposed to gastric secretions 
are at highest risk unless universal precautions are used. The 
risk should also have been related to how long one has been in 
a potential high risk area. Our cross-sectional study evaluated a 
651 Korean health personnel, predominantly of young age cate- 
gory (<40 years) in 2011. In contrast to the previous reports, our 
cross sectional study did not show risk of patient contact; that is 
the seroprevalences among doctors (34.5%), nurses (29.8%), and 
medical controls (30.7%) were similar. This similarity among 
occupations might have been originated from the recent regula- 
tion of complete protection from patient and probably related 
with the increase of disposable of many medical equipments 
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Table 3. Risk Factors of Helicobacter pylori Seropositivity in 65 1 Health Personnel 



Factor 

Age,yr 

<40 

>40 
Residence 

Seoul 

Province 
Gastroscopic findings 

Normal or gastritis 

Peptic ulcer 
Gender 

Female 

Male 
Education level 

Middle or high 

Low 
Family income 

Middle or low 

High 
Occupation 

Control 

Nurses or doctors 
Working years 
<10 
>10 



H. pylori (-) 
(n=450) 



420/450 (93.3) 
30/450 (6.7) 

112/450 (24.9) 
338/450 (75.1) 

86/88 (97.7) 
2/88 (2.3) 

359/450 (79.8) 
91/450 (20.2) 

449/450 (99.8) 
1/450 (0.2) 

395/450 (87.8) 
55/450 (12.2) 

124/450 (27.6) 
326/450 (72.4) 

365/450 (81.1) 
85/450 (18.9) 



H. pylori (+) 
(n=201) 



165/201 (82.1) 
36/201 (17.9) 

34/201 (16.9) 
167/201 (83.1) 

44/50 (88.0) 
6/50 (12.0) 

149/201 (74.1) 
52/201 (25.9) 

201/201 (100) 
0/201 (0) 

177/201 (88.1) 
24/201 (11.9) 

55/201 (27.4) 
146/201 (72.6) 

127/201 (63.2) 
74/201 (36.8) 



Univariate analysis 
OR (95% Q) p-value 



1 

1.59 (1.08-2.36) 



1 

3.30 (1.33-8.15) 



1 



2.26 (1.26-4.05) 



Multivariate analysis 
OR (950/0 CI) p-value 

1 



2.94 (1.86-4.65) <0.001 2.82 (1.25-6.40) 0.013 



0.019 



0.010 



1 



1.89 (1.20-3.00) 0.008 



1 



5.85(1.86-18.32) 0.002 



0.006 



1 



1.95 (1.29-2.95) 0.002 



Data are presented as number (°/o). Missing values were not included. 
OR, odds ratio; CI, confidence interval. 



such as gloves, nasogastric tubes, masks when endoscopy pro- 
cedures are performed, etc. 

The interesting result in the present study is that there was a 
difference between health personnel and nonhospital subjects. 
That is, among younger subjects (<40 years), nonhospital con- 
trol had a significant higher seropositivity rates (52.9°/o) than 
did nurses (29.8%), doctors (34.5%), medical control (30.7%). 
However, among older subjects (>40 years), the difference dis- 
appeared. This difference in seropositivity between health per- 
sonnel and health check-up nonhospital controls may be due 
to several factors. First, the representative control group may 
be important, because the selection of a poorly matched con- 
trol group can alter outcomes. We used subjects not involved 
in patient contact working in the same institution as medical 
control group. Second, our hospital hygiene policy within 10 
years provide the strict regulation and regular monitoring such 
as washing hands, facial masks, wearing gowns, which help 
to block the major pathway in H. pylori infection via oro-oral 



route. These practices may be effective tools in preventing H. 
pylori infection by regurged gastric secretions and may explain 
why the H. pylori seroprevalence in subjects involved in patient 
contact was not different from that in subjects without patient 
contact. Third, H. pylori seropositivity increased with age in all 
study groups, the number of years working in hospital was not 
a risk factor. Thus, higher seropositivity rates among the older 
age category (>40 years) may reflect childhood infection, but 
not affected by patient contact. That is, higher seroprevalences 
in older age category reflects higher infection rates due to poor 
hygiene during childhoods rather than de novo infections re- 
sulting from occupational exposure. Fourth, nonhospital group 
may have possibility of health problems such as peptic ulcer 
disease or gastroesophageal reflux disease compared with gen- 
eral population. In Korea, young people do not usually receive a 
health check-up without any symptoms. 

The H. pylori prevalence rates of the general population 
in Korea (59.6%) corroborate the findings in our nonhospital 
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controls. 5 The prevalence of ft pylori infection observed in 
this study (38.7%), which was only from one institution and in 
201 1, looks like lower than that observed for other nation-wide 
Korean study in 2005 which was 59.6%. Changes over time in 
seropositivity rates occur during a period of improved socioeco- 
nomic status and changed life style. In addition, the frequency 
of eradication therapy for ft pylori has increased from 1991 in 
Korea. The seroprevalence in our health personnel is similar to 
that in developed countries such as the United States (32%). 20 
Several studies have shown that ft pylori prevalence is declin- 
ing to 39.3% in Japan, 4 58% in China, 21 54.5% in Taiwan, 22 and 
3 1% in Singapore. 23 Lower ft. pylori seroprevalence in younger 
age groups is related to socioeconomic improvement, especially 
in early childhood and primary school age, 14,24 concurrent with 
Korea's progress to a developed country. 25 In fact, the Korean 
Gross National Income increased from 7,355 US dollars in 1998 
to 20,759 US dollars in 2010 (according to reports from the 
Bureau of Statistics, Korea), leading to community awareness of 
sanitation and ultimately the decrease in the prevalence of ft. 
pylori infection. 

Inclusion of medical and nonhospital subjects raises gen- 
eralizability of our study, and broad differences across these 
groups were enlightening. Strength of current study is adequate 
selection of control group including medical and nonhospital 
subjects. The composition of the control group was found to 
have a considerable impact. The inclusion of controls was from 
the general population (nonhospital control) to health personnel 
(medical control). Second, the precise categorization of health 
personnel according to the patient contact allowed us to exam- 
ine possible occupational risk of ft pylori transmission. Howev- 
er, the main limitation of this study is its cross-sectional design, 
which makes a part of explanation for the controversy. Previous 
studies concerning the rate of ft. pylori infection in health per- 
sonnel produced conflicting results. A prospective study would 
be a better model in the current era when ft pylori prevalence 
is in decline. Second, imbalance of subject population can affect 
the results of this study. 

In conclusion, medical occupation was not associated with ft. 
pylori infection. The seroprevalence of ft. pylori in one hospital 
in 2011 was found to be 38.7%, probably due to the improve- 
ment of socioeconomic status and hospital hygiene policy in 
Korea. 
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